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What is claimed is:. 



nj 



m 



An optical polarization beam splitter comprising: 



s^>lkter/combiner optical elements aligned along a substantially straight-line 



optical path; 




a first input/outputsfiber terminating in a first ferrule aligned along a first 



end of said optical path; 

second and third input/output fibers terminating in a second ferrule aligned 
along a second end of said optical path. 
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2..^ An optical polarizatiop beam splitter comprising: 



^5 ^ 
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a first optical fiber having an end defining a first optical axis; 

a second optical fiber having an end defining a second optical axis; 

a third optical fiber having an^nd defining a third optical axis parallel to 
and spaced apart from said second optical axis;^ 

a coUimating lens disposed along saiU first optical axis positioned to form a 
coUimated optical beam from said first optical fiber; 



a focussing lens disposed along a path of s£^d coUimated optical beam; 
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a birefringent walk-off crystal having a first face adjacent to said focussing 
lens and a second face locatea^ a focal plane of said focussing lens and in contact with 
said ends of said second and third optkal fibers, said crystal oriented such that and 
having a thickness between said first and sis^cond faces selected such that a first 
component of said optical beam having a fu*st polarization exiting said crystal at said 
second face enters said end of said second optical fiofex along said second optical axis and 
a second component of said optical beam having a seconcrpolarization orthogonal to the 
polarization of said first polarization exiting said crystal at saioysecond face enters said 
end of said third optical fiber along said third optical axis. 



3. The optical polarization beam sphtter of 



third optical fibers are polarization maintaining fih^s 




wherein said second and 



4. The optical polarizationjbpmn splitter of claim 2 wherein said second 



optical axis and said third optical axis are spaced apart by a distance of less than 2mm. 



5. The optical polarization beam splitter of claim 2 disposed in a package 

/ 

having a lengtlyof less than about 50mm and a diameter of less than about 1 0mm. 
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The optical polarization beam skitter of claim 2 disposed in a package 



having a length of no more than about 20nm and a diameter of no more than about 



5.5nmi. 




ax. 
: 3 

CIS. 



An optical polarizing beam spUtter comprising: 

optical fiber having an end defining a first optical axis; 
a second^aptical fiber having an end defining a second optical axis; 
a third optical fiW having an end defining a third optical axis parallel to 
and spaced apart from said second oj^ical axis; 

a coUimating lens disposed along said first optical axis positioned to form a 
collimated optical beam from said first optical fiber; 

a birefringent walk-off crystal disposed idfa ^th of said collimated optical 



beam, said crystal oriented such that and having a thicknessshetween first and second 
faces thereof selected such that a first component of said optical fe^am having a first 
15 polarization transits said crystal along a first path and a second compm^nt of said optical 
beam having a second polarization orthogonal to that of said first polarizatiWi transits 



said crystal along a second path disposed at a walkoff angle with respect to sai^irst path 
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said first and second paths exit said second face of said crystal as substantially 
paralleli^rst and second paths; 

Wollaston prism disposed along said substantially parallel first and 
second paths and oi^nted such as to bend said substantially parallel first and second 
paths towards each other tb^orm converging first and second paths; 

a focussing lens disposed along said converging first and second paths and 
positioned such that a first componencvo^ti^l beam travelling along said first converging 
path is directed into said end of said secqnd^^tical fiber along said second optical axis 
and a second component optical beam travellingvalwig said second converging path is 
directed into said end of said third optical fiber alongssaid third optical axis. 



8. The optical polarization beam splitter of claim 7 wherein said second and 
third optical fibers are polarization maintaining fibers. 



9. The optical polarization beam splitter of claim 7 wherein said second 
optical axis and said third optical axis are spaced apart by a distance of less than 2mm. 
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lOV The optical polarization beam splitter of claim 7 disposed in a package 
having a length of less than about 50mm and a diameter of less than about 10mm. 



1 1 . The optic^ polarization beam splitter of claim 7 disposed in a package 
5 having a length of about 36iimi and a diameter of about 5.5mm. 



, ^ 12\ An optical polarizing splitter comprising: 



a first optical fiber having an end defining a first optical axis; 

10 a third optical fiber having an end defining a third optical axis parallel to 

and spaced apart from said second optical axis; 

a coUimating lens disposed along said first optical axis positioned to form a 
colhmated optical beam from said first optical fiber; 

a first Wollaston prism disposed in a path of said colfimated optical beam 





15 and oriented such that a first component of said optical beam having a first polarization 

\ 

transits said prism along a first path disposed at a first angle with respect to^said first 
optical axis and a second component of said optical beam having a second polVization 
orthogonal to that of said first polarization transits said prism along a second patlr 
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sposed at a second angle with respect to said first optical axis, said first and second 



angles being substantially symmetrical about said first optical axis; 



a second WoUaston prism disposed along said first and second paths and 



oriented such a$to bend said first and second paths towards each other to form 



5 converging first and 




a focussing i^s disposed along said converging first and second paths and 
positioned such that a first component optical beam travelUng along said first converging 
sj path is directed into said end of said sfe^corayoptical fiber along said second optical axis 

R 5 XI 

^ and a second component optical beam travpUing along said second converging path is 



10 directed into said end of said third optical fiber ^ong said third optical axis. 



13. The optical polarization beam splitter of claimvl2 wherein said second and 



third optical fibers are polarization maintaining fibers. 
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14. The optical polarization beam splitter of claim 12 wherein saiossecond 



optical axis and said third optical axis are spaced apart by a distance of less than about 



125 microns. 
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The optical polarization beam splitter of claim 12 disposed in a package 
having a leikth of less than about 50mm and a diameter of less than about 10mm. 




16. The opti^l polarization beam spUtter of claim 12 disposed in a package 
having a length of no larger^han about 30nun and a diameter of no larger than about 
5.5nmi. 



a first optical fiber having an end^defining a first optical axis; 

\ 

a second optical fiber having an end defining a second optical axis; 

\ 

a third optical fiber having an end defining a third optical axis parallel to 

\ 

and spaced apart from said second optical axis, said second and third optical axes being 
symmetrical about said first optical axis; 

a first focussing lens disposed along said first optical axis; 

a Wollaston prism disposed at a location along said first^tical axis where 
a focal point of said first focussing lens lies on an 

pieces of said prism such that a first component of an optical beam ft'om said firs^^tical 
fiber having a first polarization is directed along a first path disposed at a first angle with 
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^pect to said first optical axis and a second component of said optical beam having a 
second polarization orthogonal to that of said first polarization is directed along a second 
path dispo^d at a second angle with respect to said first optical axis, said first and second 
angles being suls^stantially symmetrical about said first optical axis; 

a second focussing lens disposed along said first and second paths at a 
location selected to focuSya first component optical beam into said end of said second 
optical fiber to focus a seconaxomponent optical beam into said end of said third optical 



fiber. 



18. The optical polarization be^ splitter of claim 17 wherein said second and 



third optical fibers are polarization maintainink fibers. 



19. The optical polarization beam sphtter ofedaim 17 wherein said second 
optical axis and said third optical axis are spaced apart by a^istance of less than 2nim. 



20. The optical polarization beam splitter of claim 17 disposed in a package 



having a length of less than about 50mm and a diameter of less than abmit 10mm. 
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